Niflumic acid and MSI-2216 reduce TNF-alpha-induced mucin expression in human airway mucosa.
Human chloride channel, calcium-activated 1 (hCLCA1) has been shown to induce mucin (MUC) gene expression and mucus production in bronchial epithelial cells. Objective To investigate whether blocking hCLCA1 decreases mucus production. Expression of hCLCA1 and mucus was stimulated with TNF-alpha in human upper airway mucosal explant tissue. MUC5AC mRNA and mucus protein expression was blocked by inhibiting hCLCA1 by using channel blockers (niflumic acid [NFA] and MSI-2216) without and with TNF-alpha stimulation. Expression of MUC5AC, hCLCA1, and COX-2 mRNA was quantified by using real-time PCR. Mucus protein was assessed by periodic acid Schiff staining. Laser capture microdissection was performed to quantify hCLCA1 and MUC5AC mRNA expression in epithelial cells derived from mucosal explant tissue. TNF-alpha significantly increased MUC5AC and hCLCA1 mRNA as well as mucus and hCLCA1 protein expression in the mucosal explant tissue ( P < .05). Inhibition of hCLCA1 with NFA or MSI-2216 showed a significant dose-dependent reduction of mucus production for both blockers in the mucosal explant tissue ( P < .05). MUC5AC mRNA was also decreased by both blockers in the whole mucosal tissue and in laser-captured mucosa epithelial cells. Unstimulated and TNF-alpha-induced mucin expression could be decreased by NFA and MSI-2216. Inhibiting hCLCA1 may be a potential new approach to reduce mucus overproduction.